IRC14-0362- Does plant density affect crop performance under an aerobic rice system? by Bueno, Crisanta Sunio & Clerget, Benoît
Does plant density affect crop performance under an aerobic 
 
rice system?
Concerns on water availability for irrigated rice farmers in the tropics prompted researchers to find ways to optimize water use. 
Farmers may grow rice like any other upland crop (aerobic rice), but the trade-off for substantial water savings would be grain 
yield. Several factors, including plant density, may lead to a series of modifications in plant architecture and yield components, 
resulting in decreased yield. This study was done to determine the effect of plant density on the performance of NSICRc222 (a high- 
yielding inbred released in 2010) in aerobic conditions.
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Two dry-season 
experiments (2012 and 
2013) were conducted at 
the IRRI experimental 
fields in the Philippines. 
The experiments were 
laid out in a randomized 
complete block design 
(RCBD) with three levels 
of plant distances (6 cm, 
10 cm, and 20 cm) within 
rows spaced at 20 cm, 
and with three 
replications.  
Results
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Conclusions
No significant grain yield difference was observed across plant 
distances, regardless of some modifications in plant development. 
This implies that rice plasticity compensated sufficiently to obtain 
similar yields within the range of the seeding density used. Thus, 
seeding density is not a factor that can help much in improving 
yield potential in aerobic soils under a weed-free aerobic system.
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The resulting plant densities (plants m–2) were 83, 50, 
and 25, respectively. Irrigation water was applied via 
overhead sprinkler method. Plots were maintained weed- 
free.
Materials and methods
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The rates of leaf 
appearance followed the 
bilinear and trilinear models 
during the 2012 and 2013 
experiments, respectively 
(Fig. 1). 
The number of tillers produced per plant was significantly 
higher with the 20-cm treatment, as influenced by the available 
space; however, the high tillering rate per plant was still not 
enough to obtain a similar tiller count per area similar to the 6-cm 
treatment (Fig. 2).
Higher tiller density resulted to a higher leaf area index for the 
6-cm treatment (Fig. 3), and consequently produced a higher crop 
biomass than the 20-cm treatment (Table 1).
Change in the rate of leaf 
appearance or the so-called 
inflection point was affected by 
the treatments.  Slower rate of 
leaf appearance occurred 
earlier (at lower leaf rank) at 
the 6-cm plant distance in 
both experiments, and 
resulted to one leaf less for 
that spacing compared to the 
plant distance at 20 cm
(Fig. 1). 
Year Plant
distance
Grain
yield
Biomass Panicle 
no.
Filled 
grains 
per 
panicle
1,000 - 
grain 
weight
Harvest
index
(t ha-1) (g m-2) (m-2) (no.) (g)
6 6.69a 1592a 456a 64c 24.32a 0.44a
10 6.84a 1539a 448a 70b 23.72a 0.46a
20 5.94a 1272b 361a 73a 23.73a 0.46a
2012 6.12B 1270A 368B 78A 24.20A 0.43A
2013 6.86A 1665A 476A 60B 23.65A 0.47A
Year x 
distance ns ns ns ns ns ns
Table 1. Grain yield, biomass at harvest, panicle number, filled grains 
per panicle, 1,000-grain weight, and harvest index as affected 
by plant distance in the 2012 and 2013 dry seasons.a
aIn
 
a column, means of plant distance followed by the same small letter, and means of 
 
year followed by the capital letter are not significantly different at  P
 
= 0.05 using LSD.
ns = not significant at P
 
=0.05 .
Grain size (1,000-grain weight) and harvest index were not 
affected by the treatments (Table 1). Grain yield was significantly 
lower in 2012 than in 2013, and no interaction between plant 
distance and year was observed (Table 1).
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Fig. 1. Number of appeared leaves on the 
 
main tiller with thermal time. The 
 
standard errors of the mean of the 
 
three replications are indicated for 
 
each point.
Fig. 2. Dynamics of tiller production per area 
 
and per plant with thermal time. The 
 
standard errors of the mean of the 
 
three replications are indicated for 
 
each point.
Fig. 3. Dynamics of leaf area index with 
 
thermal time. The standard errors of 
 
the mean of the three replications 
 
are indicated for each point.
Higher crop biomass in the 6-cm treatment did not give higher 
grain yield, since strong compensation between panicle number 
and filled grains per panicle was observed. Panicle per square 
meter was higher by 26% in the 6-cm treatment compared with 
that in the 20-cm treatment, but more filled grains per panicle 
were observed with more spacing (Table 1).
